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REVERSE ASSEMBLER 


DECUS Program Library Write-up 
ABSTRACT 


DECUS No. 8-178 


The Reverse Assembler accepts a nanpr +-ar^ • u • 
and produces either a printed listino ^ blnary forma t 

acceptable to the PAL Assembler a^v^hSi?*^ P ® that is 
duces the mnemonics for almost all ^ 11 pro ~ 

well as PAL III and FlSaS^oiS ** 


requirements 

Storage 


The program is loaded into locations 0-5400 
output tables extend from 1200-5400. 

Equipment 


The character 


reader^or~ASR-33 ' °OutnJt • Input f s on either the high speed 

ASR-33. Input and Output deviSes^rselScted^ 68 ^^ 11 ^ ° r 
tings. The type 182 EAE is not used. y switch set- 


USAGE 

Loading 

with R thI r BIN A loadei? r 1S SUpplled as a binary tape and is loaded 


Switch Settings 


During initialization 
mode of operation and 


the switch register is read to specify the 
the input-output devices. y 


BIT 0 specified 
BIT 1 specifies 
BIT 2 specifies 
BIT 3 specifies 


the output mode of the program 
the input device 
the output device 
the presence of Floating Point 


instructions 



BIT 0 

BIT L 

BIT 2 

BIT 3 

ON 

Output 
Mode 1 

High Speed 
Reader Input 

High Speed 
Punch Output 

Presence of 
Floating Point 
Instructions 

Ur r 

Output 
Mode 2 

ASR-33 

Input 

ASR-33 

Output 

Absence of 
Floating Point 
Instructions 




















Assembler *1 "PAUSE",^nd^trailer^ acceptable to the PAL in 
Mode 2 gives a printed listing. 

Start 


1 . 

2 . 

3. 

4. 

5. 


Load program with binary loader. 

0200 m the switch register, press LOAD ADDRESS. 

Set desired modes of operation =n^i • 

in Bits 0-3 of switch Register. d lnput ~ out P u t devices 

Put binary program tape in appropriate reader. 

Press "START!' 

Program will read the bina-rt/ j 

a symbolic tape until checksum and P r ° duce a listing or 
either "PAUSE" or the checksum At this P° in t, 

output mode. ls tyP ed depending on the 

6. Restart program at 0200. 

Error Message 

If the program is started in the middle* , . 

reader misses a character, the proar^i i \ nary tape ' or the 
the tape and the first 6 bits of an inof 111 ^ 6 out of Phase with 
as the last 6 bits and vice versa whel th 1Cm Wl11 be inte rpreted 
acter with channel 7 or 8 appears‘in £ho h Presence of a char- 
struction, "READER ERROR" i^tvned *5' e aecond half of an in- 

UK ls and the computer halts. 

Recovery 

To recover from reader error, restart the program. 

DESCRIPTION 

Discussion 

tap e e R in e bi S nary S |Srm^ and^roduce^a^ 0 ^^ t0 a ~ept a 

Mode 1 gives leader, punches a svmbSl?o f Ut in either of two modes, 
the checksum is encountered, and pSnchSs Jran^^ " PAUSE " when 
tape is acceptable to the pat ttt * , rai l er . The symbolic 

listing that is easily rlad and dif?!^^ 17 * M ° de Reduces a 
of output. The "PAUSE" is replaced hv- S from Mode 1 in the format 
by "(CHECKSUM)". if an address number followed 

is punched out in the fo£*“ta^??.' “ 

Applications 

g«m R ira;iiL S Slf 1 ^t i makefa W Ust“g y ,M h ? tape of a pro¬ 

tape (Mode 1, . This is especially usff^hen’mSd^yLg I^naiy 
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tap e that would be difficult to modify with a patch. (i e 
when changing ASR-33 input to high speed reader input because 

tioTr.\ hl9h S ? Sed w eader subr °utine needs one more instruc- 
,? hl f 1 ? done by makin g a symbolic tape (usinq Mode n 
makmg the desired modifications with the sy££oUc ?I P e edi^ 

and using the PAL III Assembler to produce l new modified bina^v 
tape The Reverse Assembler may also be used to produce a re- Y 
vised copy of a program that has been modified by the DDT ODT 
or any other debugging program. ' ' 


An example follows: 
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This is the output from the PAL III Assembler 
to test the Reverse Assembler, 


It is c 




/PAL 

III ASSEMBLE* 



/PEVEHSE ASSEMBLE* 

0200 

60 46 

ST A NT 

* TLS 

0201 

4 40 6 


UMS I input 

0202 

440 7 


JMS I 7 

0203 

6 1 00 


FPU 1 SAVE 

020 4 

0000 


FEAT 

020 3 

4406 


JMS I INPUT 

0206 

4407 


UMS I 7 

020 7 

0 0 0 3 


FSIN 

02 10 

3100 


FMPY 3AvE 

021 1 

6 1 0 3 


FPUT SAVE2 

0212 

0000 


F E A T 

0213 

l 103 


TAD SAVE+3 

0214 

7006 


K T'L 

02 1 3 

110 7 


1 AD NUM2 

0216 

700 4 


KAL 

0217 

3 103 


DCA SAVE+3 

0220 

1 106 


1AD NUM1 

022 1 

3110 


DOA COUNT 

0 222 

£103 


1 Si. SAVE + 3 

0223 

£110 


ISA COUNI 

0224 

3222 


JMP .-2 

0223 

4407 


JMS 1 7 

0 226 

t> 100 


FGET SAVE 

022 7 

0000 


FEAT 

0230 

4 40 b 


JMS i OUTPUT 

023 1 

7402 


HL f 



/VArt TABLES Anu CONST 



*3 


0 003 

7 200 

OUTPUT 

> 7 2 0 0 

0006 

7 400 

INPUT, 

7 400 

0 00 7 

b 600 


b600 



* 1 00 


0 1 00 

0000 

SAVE, 

0 

0 10 1 

0000 


0 

0 102 

00 00 


0 

0103 

0 0 0 0 

3AVE2, 

0 

0 1 0 4 

0 0 0 0 


0 

0 1 0 3 

0000 


0 

0 1 0 6 

0 0 0 0 

NUN 1 , 

0 

0 1 4 7 

6^2 4 

NUN 2 , 

6 42 4 

0 110 

0 0 0 0 

CUUN1, 

0 

0 OUN 1 

0 110 



1N'PU 1 

0006 



NUN 1 

0 1 06 



NOW 2 

0 1 0 7 



001201 

0 0 0 b 



SAVE 

0 1 00 



S A V E 2 

0 103 



i 1 Art i 

0200 




^ASS 3 LISTING 
TEST PkOGKAM 


FOLLOW: 


program 
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?" fZ ° m Reverse Assembler in MODE 1. 


* 0 3 0 0 


6046 /040 -1 7 3 3 l|_b 


4 406 /00J 

4 407 /003 
6 100 /0 0 J 

0 000 /00 4 
4 40 6 /00 b 
4407 /006 


“33/3 Jibb 1 0 006 

-3371 JMS i 0 00/ 

-1 700 Fr’Ul 0 100 

+0000 FtA 1 

-33 73 JMS 1 1,3 006 

-3371 J4S i rt 07 


0 00 3 /00 7 +0003 FS JUM 


3100 /010 

6103 /W11 
0000 /013 
11W3 /013 
7 006 /014 
110/ /01b 
700 4 /•'» 1 6 
3103 /017 
1 10 6 /0 3 0 
3 110 /03 1 

3 10 3 /433 
4! 1 1 0 / 0 3 3 
b333 /034 
4407 /03b 
bl00 /036 
0000 /037 

4 4,3 b /W30 
7 403 /4 31 

+ 400 b 
7300 /00b 
7440 /006 

3640 /007 

*0 l 00 
0 000 /I00 
0000 /l 0 1 

0000 /103 

0440 /103 
4000 /10 4 

0 4 i<J 4 / 1 0 ;> 

0400 /10 6 
6 434 /10 7 
0000 /l10 
PAUSE 


+ 3 104 FMr 1 r 
-167b F3UT 
+ 0 0 0 0 F £ A 1 
+ 1143 TAD 
-0773 K1L 
+ 1107 1 All 

-0774 kAL 
+ 3103 DC A 
+1106 TAD 
+3110 DCA 
+ 3103 1b A 
+3110 ISA 
-3b b6 JMP 
-33 7 1 Jib 3 1 
-3/40 FGE 1 
+ 0040 F E A 1 
-3373 JMS 1 
-4376 HLi 

- 0 6 0 4 C L A 
-04 4 0 

-3340 JMP i 

+4000 AND 
+04 00 
+ 4 .y 4 0 
+ 4000 
+ 0 0 0 0 
4000 
0 0 4 0 

13b4 11 aON 

4000 AND 


0 1 0 0 
4 103 


0 143 

0 107 

0 143 
0 1 06 
0 110 
0 10 3 
0 110 
433 
0 007 
0 100 

4 0 0 b 


0 0 0 


0 0 0 0 


0 0 04 


/Addresses are in standard format 
/IOT instruction 

/This is a JMS indirectly to page 0 

/Floating Point instructions are 
/triggered by a JMS I 7 


/Floating Point Package D instructions 
/are assumed 


/This is data but is assigned 
/a CLA because of the octal code 


/Because it is impracticable to 
/have two or more AND instructions 
/in a sequence, the program assumes 
/that the second and following 
/AND instructions are data 


/This is data, but the octal 
/code is the same for the Data 
/Communications Systems Type 680 
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This is an output from the Reverse Assembler in Mnnpo T +- • 

slightly faster than mode 1 and is elsSe to JL? Z Xt t* 

is no slash and the output order is different. ecaus e there 


* madia 


0 00 

6 4 6 - 1 7 3 3 

1 Lb 



0 0 1 

4406 -337* 

JMS i 

0 

00 6 

0 02 

4 40 7 -337 1 

JNb I 

0 

00 7 

003 

6 lid3 -170.0 

hVUi 


0 1 00 

004 

0000 +0000 

FLAT 



0 0 3 

4406 -3373 

j i v ) s i 

0 

006 

006 

4407 -3371 

JMS 1 

0 

0 0 7 

007 

0003 +0003 

F b In 



0 1 0 

3100 +3140 

F i v j P Y 

4 1 00 

0 1 1 

6103 -1673 

FHUi 

1 

0 103 

0 12 

000 0 + 0 0 0 0 

FLAT 



0 13 

1103 +1103 

A AL) 

0 

1 0 3 

0 1 4 

7006 -4773 

K i'L 



0 1 3 

1107 +1107 

TAD 

4 

107 

0 1 6 

7004 -0774 

r\AL 



0 1 7 

3103 +3103 

DC A 

0 

1 0 3 

0 20 

1106 +1106 

1 AD 

0 

1 06 

02 1 

3110 +3110 

DC A 

0 

1 1 0 

0 22 

2103 +3 103 

ISA 

0 

103 

0 23 

3 110 + 3 1 1 id 

is 4, 

0 

1 10 

024 

3333 -3336 

JMF 


022 

0 23 

4407 -3371 

JNS 1 

0 

00 7 

026 

3100 -3700 

FCF r 

0 1 00 

02 7 

0000 +0000 

FLAT 



0 30 

4403 -3373 

J i v i b 1 

0 

00 b 

031 

7403 -0376 

HL A 



*ld0id:> 




0 03 

7200 -0 600 

CLA 



0 06 

7 4m; -0400 




0 07 

b 6 0 0 -22l4fc) 

JNF 1 


000 

*0 1 00 




1 00 

0000 +0000 

AND 

0 

000 

1 0 1 

0000 + 0000 




1 02 

‘4000 + 0 000 




1 03 

0000 +0000 




1 04 

0000 +0000 




1 0 3 

0 0 0 0 + 0 0 0 0 




1 06 

0000 +0000 




1 0 7 

6 42 4 - 1 3 b 4 

i i AON 



1 10 

0000 +0000 

AND 

0 

000 

24/4 

(CHfcICK ^UM) 




/MODE 2 gives Checksum 
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METHODS 


Discussion 

The program initializes by checking the switch register for the 
input output devices and the operating mode. It then reads a 
binary tape. If channel 7 is punched (indicating an ad r s 
the program punches *XXXX where XXXX is an octal number. The 
current page address and the octal instruction are punched next 
ollowed by the signed equivalent of the octal instruction If 
not an address, the first three bits of the octal instruction 
are examined to find the operation code. A JMS I 0007 raises a 
flag which assumes that Floating Point instructions are used 
unless Bit 3 in the switch register is raised. This disables the 
Floating Point instruction subroutine and prevents the Reverse 
Assembler from interpreting instructions as being Floating Point 
after a JMS I 0007. Operation codes 0-5 are treated as memory 
reference instructions and are always typed out. If the instru- 
tion has an operation code of 6 or 7, the Reverse Assembler com- 
? ar “ tbe " ord a tabl ? on pages 5-8. If the word is found 

in the tal ?l e ' the Itlnemonic code is typed out and the next char- 
lu l the .P a ? er ta P e is read. If the word is not found on 
the tables, it is assumed the word is not an instruction, but 
ata, and the computer reads the next character having typed 
only the address and the octal code. The IOT list contains everv 
IOT instruction except the ones for the Serial Magnetic Drum Y 
ystem Type 251 and Type RM08 as well as the instructions for the 
Garded Scanning Digital Voltmeter Type AF04A. This is because 
the same octal codes are used by two or more different input- 
output devices. The program checks for the checksum and punches 
either PAUSE" (in Mode 1) or "XXXX (CHECKSUM)" (in Mode 2). 

The Reverse Assembler punches leader-trailer in Mode 1. 


FORMAT 
Input Data 

On input, the program accepts a paper tape in binary format. A 

tape in RIM format may be read, however, an address will be tvped 
on every other line. ^ 

Output Data 

The output depends on the preselected output mode. In mode 2 
the computer types a 3-digit word which indicates the address'of 
t e instruction on the current page. Next comes a four-digit 
octal code indicating the code as read off the paper tape. This 
is followed by a signed 4-digit number which is the equivalent 
of the octal number. (i.e. 7773 is equivalent to -5.) If the 
octal number represents a memory reference instruction, the 
mnemonic code is typed. If it is an indirect reference, an "I" 
is typed. If it is a reference to page 0, a "0" is typed. If 
a 0 is not typed, the reference is to the current page. 
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EXECUTION TIME 


*■ 


The speed of the Reverse Assembler is input—output 
types a line in approximately 2.5 seconds, 
punch punches a line in approximately 0.5 seconds. 


limited. The 
The high speed 


PROGRAM 


Core Map 

0-1200 : executable program 

1200-1400 : Reference table for operation code 7 
1400-2000 : Reference table for operation code 6 (IOT) 
2000—5400 : ASCII table of all mnemonic codes. 
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